Isoflavonoids are specialized plant metabolites, almost exclusive to legumes, and synthesized 2 9
by the phenylpropanoid pathway. Leguminous plants produce 5-deoxyflavonoids and 5-3 0 deoxyisoflavonoids that act in symbiosis with nitrogen-fixing bacteria and involved in plant legumes (Ferrer et al., 2008; Perret et al., 2000) . Isoflavonoids, a class of flavonoids, form a 1 0 0
In soybean, IFS1 and IFS2 were identified by using a soybean EST collection (Jung et al., biosynthesis in soybean (Dastmalchi et al., 2016) . Isoflavone reductase (IFR) was first
identified as a key enzyme involved in the latter part of the medicarpin biosynthetic pathway 1 0 7 (Guo et al., 1994; Paiva et al., 1991) . IFR converts 2'-hydroxyformononetin to (3R)-vestitone 1 0 8
( Fig. 1) . In M. truncatula, MtIFR was first identified as a key enzyme involved in the 1 0 9
biosynthetic pathway of the medicarpin, a major isoflavonoid phytoalexin (Paiva et al., 1991) .
Similar function of IFR homologs were also reported in chickpea (Cicer arietinum) and pea 1 1 1 (Pisum sativum) (Daniel et al., 1990; Sun et al., 1991) . Recently, a novel member of the 1 1 2 soybean isoflavone reductase gene family GmIFR was identified (Cheng et al., 2015) . Over nonlegumes; (b) CHR homologs in soybean and CHR of Sesbania rostrata previously 1 2 4
reported are ambiguous and should be re-identified; (c) IFSs share high levels of Sequence As no genome are available for S. flavescens, we constructed a de novo transcriptome assembly by using newly generated root RNA-seq data (unpublished). These CHS, CHR, IFS
and IFR homologs in S. flavescens were identified by performing BLASTN from the queries and retrieved from NCBI database. For example, to identify IFR candidate genes of S. and Pisum sativum (accession number S72472.1) (Paiva et al., 1994) were blasted against our 1 4 2 RNA-seq library. nonlegumes have been identified (Zavala and Opazo, 2015) . In our study, these sequences The most intriguing and unique feature of IFR homologs was that some IFRs present in S. substrate-binding domain (Min et al., 2003) . The highly structure similarity suggested that function information of these IRL proteins present in non-legume plants are not available.
Because both IFR homologs of L. angustifolius were IRL type and we did not find any
legume-specific homologs in L. angustifolius from available genome and RNA-seq data. This
raises the question of whether this key step of isoflavonoid biosynthetic pathway in L.
angustifolius is different from that in other legume species. However, our results can not rule that evolution of legume specific IFRs and homologs in nonlegumes may be forced from isoflavonoids in the process of symbiosis between rhizobia and legumes, more efforts are 
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